neity in an active form.
In a recent study (1) we examined the exported proteins of E. coli H-79, an AH-producing strain. A 107,000-dalton major protein in culture supernatants reacted with anti-AH monoclonal antibodies (MAbs). Several smaller proteins were also detected. These were presumed to be proteolytic products of the 107,000-dalton protein since they also reacted with anti-AH MAbs. Under nondenaturing conditions these proteins and hemolytic activity do not pass through large-pore (300,000-dalton cutoff) membranes (1) (2) (3) . Thus, we concluded that the AH proteins exist as macromolecular complexes. Demonstration of carbohydrate and lipid in partially purified AH preparations (1) provided evidence that hemolytic complexes contain components from the bacterial membrane.
The present study was undertaken to further characterize the composition of AH. Hemolytically active AH was obtained by affinity chromatography and analyzed for protein composition and lipopolysaccharide (LPS). The results provide conclusive evidence that AH complexes contain several antigenically similar proteins and LPS.
E. coli H-79, grown in a chemically defined broth medium (11), was used as a source of AH and LPS. Preparation of crude AH concentrates (CH) from culture supernatants was described before (1) . LPS was purified by the method of Westphal and Jann (16) and used to prepare and characterize anti-LPS MAbs.
Several anti-AH MAbs have been described elsewhere (1). For this study, CH was purified by using immunoadsorbents made by coupling D12E4E12, an AH-specific MAb, to a solid-phase gel. This immunoglobulin G2a MAb reacts with CH in an enzyme-linked immunosorbent assay and neutralizes AH-induced hemolysis but has no detectable reactivity with purified LPS.
For preparation of immunoadsorbents, D12E4E12 was precipitated from ascitic fluid with 33.3% (wt/vol) (NH4)2SO4 and dissolved in coupling solution (0.1 M NaHCO3 with 0. ELUTION VOLUME (ml)
Affinity purification of AH. An immunoadsorbent was prepared by coupling Affi-Gel 15 (7.5 ml of slurry) and D12E4E12 MAb (6.8 ml). The gel was reacted with 1.5 ml of CH (2,550 HU50), washed, and poured into a column. The pH of the column was decreased to pH 2.5 to dissociate antigen-antibody complexes. Fractions (2 ml) were collected and analyzed for hemolytic activity (0) and enzyme-linked immunosorbent assay reactivity (A405) (U) (1). lodinated proteins were visualized by autoradiography (Fig. 2) . The (2, 6, 10) and the 106,000 to 110,000-dalton weight predicted by the size of its structural gene (4, 5, 8, 13 ).
The significance of multiple proteins associated with AH cannot be fully assessed until more is learned about the mechanism of AH export from the bacterial cell. These proteins are immunologically cross-reactive (1), suggesting that they are derived from a single protein. This is supported by other evidence for proteolysis of the 107,000-dalton protein (3, 5) . These proteins are retarded by large-pore membrane filters and copurify during ion-exchange and gel filtration chromatography (1) 
